Pharmacologic reversal of pertussis toxin-induced thermal allodynia in mice.
We have previously demonstrated that the intrathecal administration of pertussis toxin produces a long-lasting thermal allodynia in mice. The purpose of the present studies was to compare the antinociceptive and the antiallodynic effects of drugs that are commonly used in treating neuropathic allodynia in untreated mice and in mice which had been administered vehicle or pertussis toxin intrathecally 7 days previously. In untreated mice, morphine, fentanyl, clonidine, oxymetazoline, desipramine and lidocaine, but not MK801, produced dose-related antinociception when tested using a 55 degrees C water tail-flick test. However, 7 days after the intrathecal injection of pertussis toxin, which induced a condition of thermal allodynia when tested using a 45 degrees C water bath, the full opioid and the full alpha(2)-adrenergic receptor agonists fentanyl and clonidine, but not the partial opioid nor the partial alpha(2)-adrenergic receptor agonists morphine and oxymetazoline, reversed the pertussis toxin-induced thermal allodynia. Moreover, lidocaine, desipramine, carbamazepine and MK801 failed to reverse the pertussis toxin-induced thermal allodynia. The present results suggest that decrements in G(i)/G(o)-protein function may be involved in initiating and/or maintaining some neuropathic pain states. Moreover, the results of the present study suggest that the use of full, but not partial, opioid or alpha(2)-agonists may be useful in the treatment of thermal allodynic pain states which may be due at least in part to inhibitory second messenger system dysfunction. Further, the underlying biochemistry of the apparent allodynic pain state induced by intrathecal administration of pertussis toxin warrants further investigation.